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In  simultaneous  learning  two  verbal  lists  are  interlaced  for  study,  with 
each  tested  separately.  In  the  present  experiments  simultaneous  learning  was 
used  as  a  means  of  determining  the  conditions  under  which  study  time  or 
learning  resources  might  be  reallocated  between  lists.  One  of  the  lists  was 
called  the  standard  list  and  it  remained  constant  across  the  conditions  of 
each  experiment.  The  other  list,  the  variable  list,  was  manipulated  to  pro¬ 
duce  differences  in  its  difficulty.  If  performance  on  the  standard  task  r — 9 
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varied  as  a  function  of  the  difficulty  of  the  variable  list,  we  inferred 
a  shift  in  study  time.  In  a  more  general  sense,  the  purpose  of  the  experi¬ 
ments  was  to  determine  the  strategies  that  a  subject  might  use  to  maximize 
the  learning  when  the  instructions  are  to  learn  as  many  items  from  both 
lists  as  possible* 

~  In  one  grOup*  of  experiments  the  variable  task  difficulty  was  changed 
by  manipulating  word  frequency,  stimulus  similarity,  concreteness,  and 
meaningfulness.  These  manipulations  had  little  influence  on  performance  on 
the  standard  task.  However,  it  was  found  in  another  group  of  experiments 
that  when  words  were  repeated  in  the  variable  task,  more  time  was  given  to 
the  standard.  This  was  also  true  when  preliminary  practice  was  given  on  the 
variable  list.  Further,  when  subjects  knew  that  the  variable  task  was  to  be 
V^tested  for  recognition  they  gave  less  study  time  to  it  than  when  a  recall 
testjwas  to  be  given. 

In  addition,  one  of  the  studies  suggested  the  possibility  that  when 
the  processes  underlying  the  two  tasks  are  uncorrelated,  performance  on 
both  tasks  is  enhanced.  Another  study  indicated  support  for  the  theory 
which  asserts  that  the  spacing  effect  is  due  to  an  attenuation-of-attention 
for  massed  items.  Our  general  conclusion  is  that  subjects  reallocate  study 
time  between  two  tasks  being  learned  simultaneously  only  when  there  are 
obvious  differences  in  difficulty. 
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The  Effect  of  the  Difficulty  of  One  Task  on  the 
Simultaneous  Learning  of  Another  Task 

In  what  we  will  call  simultaneous  learning,  the  subject  is  given 
two  or  more  verbal  lists  to  learn  together.  Each  study  presentation 
consists  of  an  item  from  each  list.  Thus,  if  there  were  three  different 
lists  the  subjects  would  see  three  items,  one  from  each  list,  for  a 
given  period  of  time,  after  which  another  three  items  would  be  shown,  and 
so  on.  On  test  trials  the  subjects  are  tested  on  each  list  separately. 
The  lists  are  made  up  so  that  they  are  clearly  distinguishable  from  each 
other  and  the  subjects  are  instructed  concerning  the  ways  in  which  the 
lists  differ.  Under  these  conditions  there  appears  to  be  little  inter¬ 
ference  among  the  items  in  the  different  lists. 

Most  of  the  studies  to  be  reported  deal  with  the  allocation  of 
study  time  by  the  subject  when  two  lists  are  learned  simultaneously. 
Assume,  for  example,  that  one  of  the  lists  consists  of  very  easy  words, 
the  other  of  very  difficult  words.  The  subjects  are  free  to  allocate 
the  study  time  as  they  see  fit.  It  would  seem  that  they  might  well  spend 
more  time  studying  the  difficult  words  than  the  easy  words  when  they  are 
instructed  to  learn  as  many  words  from  both  as  possible. 

One  of  the  two  lists  will  be  called  the  standard  list  and  it  remains 
constant  across  all  conditions  within  an  experiment.  The  other  list  will 
be  called  the  variable  list  because  across  conditions  it  is  changed  so  as 
to  vary  the  difficulty.  In  the  different  experiments  to  be  reported  the 
dimension  meed  to  manipulate  difficulty  varies.  The  essential  question 
is  whether  or  not  the  subjects  will  allocate  time  differentially  to  the 
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tasks  as  the  difficulty  of  the  variable  task  changes. 

It  would  seem  reasonable  to  predict  that  the  more  difficult  the 
variable  task  the  less  the  time  allocated  to  the  standard  task.  Hence, 
the  more  difficult  the  variable  task  the  poorer  the  performance  will  be 
on  the  standard  task.  To  say  this  another  way,  the  average  subject  might 
be  expected  to  try  a  strategy  in  which  the  time  spent  studying  the  stand¬ 
ard  task  differs  as  a  function  of  the  difficulty  of  the  variable  task. 

The  consequence  of  this  strategy  will  be  seen  in  the  rate  at  which  the 
learning  occurs  on  the  standard  task. 

The  above  situation  can  be  viewed  in  several  quasi-theoretical  ways. 
One  way  is  to  think  of  there  being  a  limited  intake  capacity  for  a  given 
period  of  time.  There  is  no  reason  to  believe  that  the  memory  system 
has  a  limited  capacity  or  limited  memory  space  given  an  infinite  amount 
of  time  to  learn.  But  in  terms  of  the  restricted  amounts  of  time  we 
use  in  learning  experiments,  there  is  clearly  a  finite  intake  capacity 
for  a  given  individual;  only  so  much  can  be  learned  in  a  specified  amount 
of  time.  The  subject,  in  learning  tasks  simultaneously,  may  therefore 
allocate  his  study  time  differentially  across  the  tasks  based  on  the  per¬ 
ception  of  relative  difficulty. 

Another  way  of  viewing  the  situation  is  in  terms  of  the  learning 
resources  available  (Norman  &  Bobrow,  1975).  The  subjects  may  allocate 
the  resources  differentially  across  tasks,  thus  producing  differences  in 
the  rate  at  which  the  standard  task  is  learned  as  a  function  of  the  diffi¬ 
culty  of  the  variable  learning  task.  It  can  also  be  seen  that  the  con¬ 
cept  of  attention  could  be  brought  in,  and  we  could  speak  of  differences 
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in  attention  (e.g.,  Kahneman,  1973)  given  to  the  two  tasks  as  being  the 
immediate  cause  for  differences  in  the  learning  of  the  standard  task. 

As  may  be  inferred  from  the  above,  there  has  in  fact  been  a  rather 
large  amount  of  work  in  recent  years  dealing  with  performance  on  more 
than  one  task,  and  particularly  dealing  with  concepts  that  might  be  used 
in  describing  and  conceptualizing  dual-task  performance  (e.g.,  Navon  & 
Gopher,  1979).  However,  we  have  been  unable  to  find  systematic  data 
that  bear  directly  on  the  question  we  are  raising  about  the  effect  of 
variations  in  difficulty  of  one  task  on  the  performance  on  another  task 
being  learned  simultaneously.  The  most  commonly  used  two-task  situation 
is  one  in  which  the  difficulty  of  a  series  of  tasks  is  gauged  by  the 
reaction  time  to  a  neutral  stimulus  presented  during  performance  on  the 
other  task.  However,  this  situation  differs  considerably  from  the  one 
we  are  dealing  with.  First,  of  course,  is  the  fact  that  the  auxiliary 
task  (reaction  time)  is  not  a  learning  task.  More  important  is  the  fact 
that  the  subjects  are  clearly  instructed  to  the  effect  that  the  reaction¬ 
time  task  is  secondary  and  that  the  performance  on  the  other  task  must 
be  maintained  even  if  the  reaction  times  are  severely  degraded.  Hawkins 
and  Ketchum  (1980)  have  raised  some  serious  questions  about  this  reaction¬ 
time  technique,  and  it  is  a  fact  that  in  some  situations  at  least  it 
appears  that  the  more  difficult  the  central  task  the  shorter  the  reaction 
time  (Britton,  Westbrook,  &  Holdredge,  1978). 

In  view  of  the  lack  of  evidence  on  the  situation  with  which  we  will 
deal,  we  will  initially  take  a  very  simple  approach.  If,  as  the  variable 
task  changes  in  difficulty,  there  is  a  change  in  performance  on  the  standard 


task,  we  will  simply  assume  that  the  subjects  have  made  changes  in  the 
allocation  of  study  time  for  Che  two  tasks.  The  experiments  were  de¬ 
signed  to  determine  under  what  conditions  such  a  change  in  allocation 
does  in  fact  occur. 

Experiment  1 

In  the  first  experiment  there  were  two  manipulations  designed  to 
vary  the  difficulty  of  the  variable  list.  The  first  manipulation  con¬ 
sisted  of  varying  the  number  of  different  words  to  be  learned  as  the 
variable  list,  keeping  the  total  number  of  presentations  constant.  At 
one  extreme,  36  different  words  were  presented  for  study  one  time 
each,  while  at  the  other  extreme  there  were  nine  different  words  each 
presented  for  study  four  times  each.  The  standard  task  consisted  of 
36  different  words,  each  presented  once,  under  all  conditions.  The  empir¬ 
ical  question  was  whether  the  rate  of  learning  the  standard  task  would 
differ  as  a  function  of  the  number  of  different  words  appearing  in  the 
variable  list. 

The  second  way  of  manipulating  the  difficulty  of  the  variable  task 
was  to  have  it  tested  either  by  recall  or  by  recognition.  Before  pres¬ 
enting  the  lists  for  study,  the  subjects  were  fully  informed  as  to  how 
they  would  be  tested  on  both  lists.  We  assumed  in  a  naive  way  that  the 
subjects  would  expect  a  recognition  test  to  be  easier  than  a  recall  test. 

As  a  consequence,  they  might  allot  more  study  time  to  items  in  the  standard 
task  (which  was  to  be  recalled)  when  the  items  in  the  variable  list  were 


to  be  recognized  than  when  they  were  to  be  recalled. 
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Method 

Lists .  Two  sets  of  words  were  used,  one  set  consisting  of  five 
letter,  high-frequency  (AA  or  A)  words,  the  other  of  three-letter  words 
of  the  CVC  structure,  and  varying  widely  in  frequency.  The  five-letter 
words  will  be  spoken  of  as  L5,  the  three-letter  words  as  L3.  The  L5 
words  were  always  used  as  the  words  to  be  recalled  as  the  standard  task. 

The  L3  words  were  always  used  as  the  standard  task  when  the  standard  task 
was  tested  by  recognition.  There  were  always  36  words  in  the  standard 
task,  whether  L3  or  L5.  The  instructions  to  the  subjects  emphasized  the 
distinction  between  L5  and  L3  in  terms  of  the  number  of  letters  as  a 
means  of  discriminating  between  the  items  in  the  two  lists. 

Conditions.  We  will  refer  to  the  recall  tests  by  the  letter  R,  and 
to  the  recognition  tests  by  the  letter  D.  Letting  the  first  letter  sym¬ 
bolize  the  standard  task,  and  the  second  the  variable  task,  there  were  four 
combinations:  RR,  RD,  DD,  and  DR.  Thus,  in  Condition  RR,  the  standard 
list  (L5  words)  was  recalled,  as  was  also  the  variable  list  (L3  words). 

In  Condition  RD  the  standard  list  (L5  words)  was  recalled  but  the  variable 
list  (L3  words)  was  tested  for  recognition.  In  Condition  DD,  both  lists 
were  tested  for  recognition,  the  standard  list  being  made  up  of  L3  words, 
the  variable  list  of  L5  words.  Finally,  in  Condition  DR  the  standard  list 
(L3  words)  was  again  tested  for  recognition  whereas  the  variable  list  (L5 
words)  was  tested  by  recall.  It  should  be  noted  that  we  were  not  interested 
in  comparing  retention  of  the  two  sets  of  words  (L3  and  L5).  Rather,  we 
were  interested  in  the  recall  and  recognition  of  the  standard  list  as  a 
function  of  the  type  of  memory  test  given  on  the  variable  list,  and  as  a 
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function  of  the  number  of  different  words  used  in  the  variable  list,  a 
manipulation  to  which  we  now  turn. 

There  were  three  levels  of  repetition  designed  to  vary  the  diffi¬ 
culty  of  the  variable  task.  These  levels  were  36/1,  18/2,  and  9/4,  where 
the  first  number  represents  the  number  of  different  words  in  the  list, 
and  the  second  number  the  number  of  times  each  word  was  presented  for 
study.  Thus,  there  were  always  36  presentations  but  the  number  of 
different  words  changed  across  conditions.  These  conditions  will  be 
identified  in  terms  of  the  number  of  times  each  word  in  the  list  was 
presented  for  study  (1,  2,  and  4).  The  three  levels  of  frequency  of 
presentation  were  crossed  with  the  four  recall-recognition  combinations 
(RR,  RD,  DD,  DR)  to  produce  12  different  conditions,  although  we  will  not 
analyze  the  results  as  a  3x4  experiment. 

Finally,  there  were  two  control  conditions  in  which  only  a  single 
list  was  learned.  In  one  case  the  L5  list  was  used  and  it  was  tested 
for  recall,  in  the  other  the  L3  list  was  used  and  it  was  tested  by 
recognition.  The  purpose  of  these  controls  was  simply  to  demonstrate 
what  may  seem  obvious,  namely,  that  two  lists  presented  simultaneously 
results  in  less  learning  of  either  task  than  is  observed  if  each  task 
was  presented  alone  at  the  same  rate  of  exposure. 

Procedure  and  subjects.  Except  for  the  control  conditions,  there 
were  always  two  words  presented  simultaneously,  one  L5  and  one  L3.  The 
two  words  were  presented  on  slides,  both  on  the  same  line,  with  the  order 
being  random.  The  study  period  for  each  slide  was  5  sec  for  all  conditions. 
The  subjects  were  fully  informed  about  the  nature  of  the  tests,  about  the 
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items  in  the  two  lists  being  different  in  terms  of  number  of  letters, 
and  so  on.  The  standard  list  was  always  tested  first.  The  recall  test 
was  free  recall  with  2  min  allowed.  On  the  recognition  test  only  nine 
words  were  tested,  but  each  appeared  in  a  row  of  six  other  new  words. 

The  nine  words  used  for  the  tests  consisted  of  nine  words  that  occurred 
in  all  frequency  conditions  (1,  2,  and  4).  The  new  items  on  the  forced- 
choice  tests  were  drawn  randomly  from  the  L3  and  L5  pools.  The  subjects 
were  given  as  much  time  as  needed  to  make  their  recognition  decisions, 
and  they  were  required  to  choose  a  word  from  all  nine  sets,  guessing  if 
necessary. 

The  learning  always  consisted  of  two  trials.  The  second  trial  began 
immediately  after  the  variable  list  was  tested  on  the  first  trial.  The 
second  trial  was  an  exact  replication  of  the  first  in  terms  of  ordering 
of  the  items  on  study,  type  of  test,  and  so  on. 

Group  procedures  were  used  to  collect  the  data  with  a  maximum  of 
six  subjects  being  tested  in  a  group.  In  the  initial  stages  of  testing, 
six  subjects  were  scheduled  for  each  session.  Because  36  subjects  were 
to  be  assigned  to  each  of  the  14  conditions,  we  constructed  a  block- 
randomized  schedule  of  the  14  conditions  with  each  occurring  six  times. 
Groups  were  assigned  to  conditions  from  this  schedule  in  order.  The 
failure  of  some  subjects  to  appear  when  scheduled  made  it  necessary  to 
add  subjects  to  make  36  in  each  condition.  These  additions  occurred  only 
after  the  initial  testing  of  all  84  groups. 

Results  and  Discussion 

Conditions  RR  and  RD .  These  two  conditions  both  required  the  recall 
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of  the  standard  task  (L5  words).  We  will  first  examine  the  results  for 
Condition  RR  as  seen  in  the  left  panel  of  Figure  1.  The  recall  measure 
is  given  as  a  percent  (of  36  possible).  The  abscissa  gives  the  frequency 
per  word  on  the  study  trial  of  the  variable  task.  The  rejection  level 
for  the  null  hypothesis  was  p  <  .05.  The  first  fact  to  note  is  the  not 
surprising  finding  that  recall  for  the  control  condition  was  far  ahead  of 
the  recall  under  simultaneous  learning,  the  means  for  the  control  being 
43.03  and  66.06  for  Trials  1  and  2.  A  second  fact  to  note  is  that  the 
frequency  variable  had  little  influence  on  Trial  1,  but  did  have  an  influ¬ 
ence  on  Trial  2;  performance  increased  as  the  frequency  increased.  The 
results  of  a  statistical  analysis  were  quite  in  line  with  the  picture 
given  in  Figure  1;  the  frequency  variable  was  reliable,  F(2,  105)  =  4.27, 

MSe  =  255.09,  as  was  also  the  interaction  between  frequency  and  trials, 

F(2 ,  105)  =  7.21,  MSe  =  41.92. 

Turning  to  the  results  for  Condition  RD  in  the  right  panel  of  Figure  1, 
we  can  see  that  the  frequency  variable  had  very  little  influence, 

F(2,  105)  =  2.18,  MSe  =  265.62.  This  is  to  say  that  the  frequency  of  repe¬ 
tition  of  the  words  in  the  variable  task  had  essentially  no  influence  on 

the  recall  of  the  standard  task  when  the  words  in  the  variable  task  were 
tested  by  a  recognition  procedure.  Nevertheless,  as  may  be  observed  in 

Figure  1,  the  recall  is  higher  on  both  trials  for  Condition  RD  than  for 

Condition  RR.  Summing  across  trials  it  was  found  that  the  difference  was 
reliable,  F(l,  210)  =  14.25,  MSe  =  520.71.  When  the  subjects  expected  and 


10 


received  a  recognition  test  on  the  variable  task,  recall  of  the  standard 
task  was  higher  than  if  a  recall  task  was  given  on  the  variable  task. 

Condition  DP  and  DR.  The  response  measure  used  for  recognition  was 
the  mean  number  of  errors  (out  of  nine  possible).  These  scores  are  plotted 
in  Figure  2.  The  mean  numbers  of  errors  for  Trials  1  and  2  for  the  control 
condition  were  1.97  and  1.17.  These  values  again  indicate  the  obvious 
fact  that  simultaneous  learning  of  two  tasks  occurs  more  slowly  than  the 
learning  of  a  single  task  presented  for  the  same  study  period. 

Figure  2  indicates  that  there  were  no  systematic  relationships  between 
frequency  per  word  of  the  variable  task  and  recognition  performance  on  the 
standard  task.  Separate  analyses  for  Condition  DD  and  Condition  DR  showed 
that  only  trials  was  a  significant  source  of  variance.  Figure  2  may 
suggest  that  performance  is  generally  poorer  under  Condition  DR  than  under 
Condition  DD,  but  this  has  no  statistical  support,  F(l,  210)  =  3.29,  MSe  = 
13.25.  We  may  conclude  that  manipulation  of  the  difficulty  of  the  variable 
task  (whether  recalled  or  recognized)  had  no  influence  on  the  recognition 
of  the  standard  task. 

Variable  lists.  The  frequency  manipulation  was  carried  out  as  a 
means  of  varying  the  difficulty  of  the  variable  lists.  We  need  to  consider 
briefly  the  performance  on  the  variable  tasks.  In  Condition  RR  the  recall 
of  the  L3  words  increased  directly  as  frequency  increased,  the  values  on 
the  second  trial  being  32.8,  55.4,  and  84.47.  for  the  frequency  conditions 
1,  2,  and  4,  respectively.  The  recognition  scores  for  the  variable  list 


Figure  2.  Recognition  errors  on  the  standard  list  during  simultaneous  learning  as  a  function  of  the  fre¬ 
quency  of  the  items  in  the  variable  list,  trial,  and  condition.  In  Condition  DD  both  lists  we 
tested  by  recognition;  in  Condition  DR  the  standard  list  was  tested  by  recognition,  the  varlab 
list  by  recall.  Experiment  1. 


Condition 
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for  Condition  RD  for  the  second  trial  were  2.94,  1.83,  and  .31  for  the 
three  frequency  conditions  in  order. 

For  Condition  DD  the  recognition  scores  on  the  variable  list  on  the 
second  trial  were  2.58,  .94,  and  .19  for  the  frequency  conditions  of  1, 

2,  and  4,  respectively.  The  recall  scores  for  Condition  DR  on  the  second 
trial  were  38.1,  63.7,  and  92.7%  for  the  three  frequency  conditions.  It 
is  abundantly  clear  than  wide  differences  in  learning  the  variable  task 
resulted  from  the  frequency  manipulation.  Nevertheless,  the  effect  on 
the  standard  task  was  completely  absent  when  the  standard  task  was  a 
recognition  task,  and  the  effects  were  relatively  small,  although  statis¬ 
tically  reliable,  when  the  standard  task  was  recalled. 

In  the  recognition  tests  for  the  standard  task  there  was  no  evidence 
that  variations  in  the  difficulty  of  the  variable  task  influenced  perfor¬ 
mance.  These  data  seem  to  indicate  that  the  learning  resources  or  learning 
space  required  when  items  are  repeated  is  as  great  as  when  all  items  are 
new  items.  Under  these  circumstances,  the  subjects  did  not  reallocate 
study  time  despite  the  fact  that  it  must  have  been  apparent  that  performance 
on  the  variable  task  (when  item  repetition  was  heavy)  would  be  far  better 
than  performance  on  the  standard  task. 

The  above  interpretation  given  for  the  recognition  tests  on  the 
standard  list  does  not  handle  adequately  the  data  when  recall  is  required 
on  the  standard  task.  Subjects  apparently  did  reallocate  study  time  between 
Trials  1  and  2  when  recall  was  required  on  both  tasks,  and  the  amount  of 
reallocation  was  directly  correlated  with  the  frequency  of  repetition  of 
the  words  in  the  variable  task.  This  evidence  might  suggest  that  a  subject 
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can  better  evaluate  his  learning  of  recall  tasks  than  of  recognition  tasks. 
The  evidence  also  suggested  that  in  Condition  RD  the  subjects  gave  more 
study  time  to  the  recall  task  than  to  the  recognition  task  under  all  condi¬ 
tions.  However,  the  subjects  apparently  did  not  do  this  in  Condition  DR, 
although  the  differences  were  in  the  proper  direction.  Thus,  for  the  time 
being,  we  must  leave  as  ambiguous  the  findings  with  respect  to  recognition 
tests  versus  recall  tests.  Subjects  in  two  conditions  did  appear  to  allo¬ 
cate  more  time  to  the  recall  task  than  to  the  recognition  task,  but  the 
statistical  support  was  present  in  only  one  of  the  conditions. 

Experiment  2 

The  difficulty  of  the  variable  task  in  Experiment  2  was  manipulated 
by  changing  the  background  frequency  of  the  words.  Only  recall  was  used 
and  it  is  presumed  that  the  ease  of  learning  the  task  is  directly  related 
to  background  frequency.  The  empirical  question  was  again  whether  perfor¬ 
mance  on  the  standard  task  would  be  influenced  by  the  word  frequency  of 
the  variable  list  being  learned  simultaneously. 

Method 

Lists .  The  standard  list  consisted  of  24,  two-word  fictitious  company 
names,  e.g.,  Premier  Drugs,  Victor  Carpets .  The  variable  lists  differed 
in  terms  of  word  frequency  as  indexed  by  Thorndike  and  Lorge  (1944).  List 
L  consisted  of  24  words  with  frequencies  of  less  than  one  per  million. 

Many  of  these  words  would  probably  not  be  judged  to  be  words  by  college 
students  (e.g.,  abysm,  hawse,  shoon) .  The  words  in  List  M  (medium  fre¬ 
quency)  had  frequencies  of  one  per  million,  and  those  in  List  H  were  A  or 
AA  words.  All  words  had  five  letters.  The  items  of  each  of  the  three  lists 
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were  paired  randomly  with  the  24  company  names  to  form  three  different 
lists  to  be  presented  for  simultaneous  learning. 

Procedure.  Conditions.  and  Subjects.  There  were  four  conditions, 
three  of  them  representing  simultaneous  learning  as  noted  above  and  which 
will  be  Identified  by  the  frequency  of  the  variable  list  (L,  M,  H) .  The 
fourth  condition,  a  control  condition,  consisted  of  learning  the  three 
variable  lists  alone  to  determine  the  relationship  between  word  frequency 
and  free-recall  learning  for  these  three  lists. 

There  were  four  groups  of  36  subjects  each,  corresponding  to  the 
four  conditions.  The  control  subjects  were  given  two  study-test  trials 
on  each  of  the  three  single  lists.  The  order  of  learning  the  lists  was 
counterbalanced  so  that  six  subjects  were  assigned  to  each  of  the  six 
possible  orders.  Two  study-test  trials  were  also  given  on  the  three 
lists  learned  simultaneously.  In  all  cases  the  standard  list  was  recalled 
first.  The  presentation  rate  was  5  sec  for  all  four  conditions  and  2  min 
were  allowed  for  the  recall  of  each  list.  There  were  36  subjects  in  each 
of  the  four  conditions  and  group  testing  was  used  following  the  procedures 
described  for  Experiment  1. 

Results  and  Discussion 

On  Trial  1  the  means  numbers  of  correct  responses  for  the  L,  H,  and 
H  control  lists  were  8.25,  9.56,  and  14.78,  respectively;  the  corresponding 
values  on  Trial  2  were  14.52,  15.89,  and  19.94.  An  analysis  of  variance 
for  the  scores  sunned  across  trials  showed  the  frequency  variable  to 
produce  reliable  effects,  F(2,  70)  »  77.75,  MSe  ■  9.10. 


The  recall  of  the  standard  task  (company  names)  as  a  function  of  the 


frequency  of  the  words  being  learned  simultaneously  is  shown  in  Figure  3. 
Any  shifting  of  resources  as  a  function  of  word  frequency  would  lead  to 
the  expectation  that  performance  on  the  standard  task  would  increase  as 
word  frequency  increased.  Obviously  this  did  not  occur.  Actually,  the 
data  for  Trial  2  show  an  opposite  trend  although  statistically  there  was 
no  influence  of  word  frequency. 

The  learning  of  the  variable  task  during  simultaneous  learning  pro¬ 
duced  an  unexpected  finding,  namely,  that  learning  was  not  related  to 
word  frequency  on  the  first  simultaneous  learning  trial.  The  mean 
numbers  correct  were  3.06,  3.72,  and  2.89  for  L,  M,  and  H,  respectively. 

On  the  second  trial  the  values  were  6.06,  6.89,  and  7.69.  The  interaction 
between  trials  and  frequency  was  reliable,  F(2,  105)  =  8.83,  MSe  =  2.03. 

He  do  not  know  why  the  effect  of  word  frequency  on  learning  was  so  sharply 
diminished  initially  during  simultaneous  learning  as  compared  with  single¬ 
list  learning.  However,  we  recognize  the  possibility  that  the  fact  that 
the  learning  of  the  standard  task  did  not  differ  as  a  function  of  word 
frequency  was  because  word  frequency  did  not  produce  a  variable  task  that 
differed  appreciably  in  difficulty. 

Experiment  3 

Kunqulst  (1978)  constructed  two  paired -associate  lists  of  12  pairs. 
The  two  lists  had  six  pairs  in  common,  these  pairs  consisting  of  nonsense 
shapes  as  stimulus  terms  and  two-digit  numbers  as  response  terms.  The 
other  six  items  were  made  up  of  consonant  trigrams  as  stimulus  terms  and 


I  M  H 

Word  Frequency  of  Variable  List 

Figure  3.  Recall  of  the  standard  list  as  a  function  of  the  word 
frequency  of  the  variable  list.  Experiment  2. 


nouns  as  response  terms.  For  one  list,  however,  the  six  syllables  had 
high  formal  similarity,  those  for  the  other  list  low  formal  similarity. 

Each  list  was  presented  for  15  study-test  trials.  Runquist  reports  wide 
differences  in  learning  the  CCC-noun  pairs  as  a  function  of  similarity, 
but  that  there  was  no  difference  in  learning  the  shape-number  pairs.  In 
terms  of  the  language  we  have  used  in  reporting  the  first  two  experiments, 
the  CCC-noun  pairs  represent  the  variable  list,  the  shape-number  pairs  the 
standard  list.  The  difference  between  Runquist 's  procedures  and  ours 
is  that  we  use  simultaneous  learning  whereas  Runquist  used  regular  single¬ 
item  presentation  of  the  pairs.  The  question  we  ask  in  Experiment  3  is 
whether  production  of  differences  in  difficulty  of  the  variable  list  by 
manipulating  interstimulus  similarity  will  influence  performance  on  the 
standard  task. 

Method 

Lists.  The  standard  list  consisted  of  24,  two-syllable  words,  having 
AA  frequency.  This  list  was  always  tested  by  free  recall.  The  other 
three  lists  (the  variable  lists)  each  consisted  of  12  pairs  in  which  the 
stimulus  terms  were  three-letter  words  having  CVC  structure,  and  the 
response  terms  were  the  numbers  1-12.  The  12  words  in  the  low-similarity 
lists  (LS)  were  made  up  of  5  different  vowels  and  18  different  consonants. 
The  words  in  the  medium-similarity  list  (MS)  were  made  up  of  4  different 
vowels  and  11  different  consonants,  while  the  high-similarity  list  (HS)  con 
tained  only  3  different  vowels  and  6  different  consonants. 

As  noted  above,  there  were  24  words  in  the  standard  list.  To  con¬ 
struct  the  lists  for  simultaneous  learning,  each  paired-associate  occurred 
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twice  on  the  study  trial.  The  pairings  of  the  words  in  the  standard  list 
and  the  paired- associates  was  done  randomly  for  each  of  the  three  paired - 
associate  lists.  The  simultaneous  lists  were  presented  on  slides  with 
the  two  items  on  a  slide  being  placed  one  above  the  other  on  a  random 
basis . 

Procedure  and  subjects.  As  usual,  the  subjects  were  fully  instructed 
concerning  the  two  classes  of  materials  and  that  there  would  be  two  study- 
test  trials.  They  were  instructed  to  learn  as  many  correct  responses  from 
both  classes  of  materials  as  possible  during  the  study  periods.  The  stand¬ 
ard  list  was  always  tested  before  the  variable  list.  The  simultaneous 
lists  were  presented  at  a  5-sec  rate,  with  2  min  allowed  for  free  recall 
of  the  standard  list.  On  the  test  for  the  variable  list,  the  12  stimulus 
words  occurred  in  random  order  on  a  test  sheet  with  a  blank  after  each. 

The  subjects  were  allowed  2  min  to  fill  in  the  blanks  with  the  numbers  1-12. 
Guessing  was  encouraged  but  not  required.  Group  procedures  were  again 
used  to  collect  the  data,  with  36  subjects  assigned  to  each  of  the  three 
lists. 

Results  and  Discussion 

The  essential  results  are  shown  in  Figure  4  in  which  free  recall  of 
the  standard  list  is  plotted  against  the  stimulus  similarity  of  the 
variable  list.  Although  performance  on  the  standard  list  did  decrease  as 
stimulus  similarity  increased  (as  might  be  expected),  the  effects  were  far 
from  being  reliable  statistically,  F(2,  105)  ■  1.94,  MSe  -  27.95. 


Differences  in  the  recall  of  the  paired  associates  on  the  second 
trial  were  rather  sharply  curtailed  by  ceiling  effects.  On  the  first 
trial  the  mean  numbers  of  correct  responses  were  8.78,  7.58,  and  6.75, 
for  the  low,  medium,  and  high  similarity,  respectively,  F(2,  105)  *  4.11, 
MSe  =  9.10.  Thus,  stimulus  similarity  produced  its  expected  effect  on 
paired-associate  learning  but  the  variations  in  difficulty  had  little 
influence  on  the  time  or  resources  committed  to  the  free-recall  task 
given  simultaneously.  Our  results  thus  fully  confirm  Runquist's  (1978) 
results. 

Experiment  4 

In  Experiment  1  we  found  that  performance  on  the  standard  recall 
task  increased  as  the  number  of  repetitions  of  the  words  in  the  variable 
task  increased.  We  interpreted  this  to  mean  that  there  was  a  shift  of 
learning  resources  or  study  time  from  one  list  to  the  other.  In  none 
of  the  other  experiments  has  such  a  shift  occurred  when  the  difficulty 
of  the  variable  list  was  changed  by  means  other  than  occurrence  fre¬ 
quency.  Experiment  4  involves  a  manipulation  that  is  similar  to  the 
one  used  in  Experiment  1.  The  subjects  were  given  the  variable  list 
for  study  prior  to  simultaneous  learning.  Four  different  groups  were 
used  in  which  the  number  of  variable-list  learning  trials  differed, 
namely,  0,  1,  3,  and  5.  The  empirical  question  remains  the  same;  will 
there  be  a  shift  in  resource  allocation  as  the  number  of  preliminary 
learning  trials  increases? 

Method 


Lists.  The  standard  and  variable  lists  were  the  same  as  those  used 
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In  Experiment  1,  the  standard  list  consisting  of  36  five-letter  words, 
the  variable  task  of  36  three-letter  words. 

Procedure  and  subjects.  The  group  procedures  used  were  the  same 
as  for  Experiment  1.  The  four  conditions  will  be  identified  as  Condi¬ 
tions  VO,  VI,  V3,  and  V5,  where  the  number  indicates  the  preliminary 
trials  given  on  the  variable  list  alone  before  the  two  lists  were  combined 
for  simultaneous  learning.  The  36  three-letter  words  were  presented 
at  a  3-sec  rate  for  study,  with  2  min  allowed  for  free  recall.  Two 
study-test  trials  were  given  on  simultaneous  learning,  the  rate  being 
5  sec.  Again,  the  standard  list  was  recalled  first  followed  by  the 
variable  list,  with  2  min  allowed  for  each.  A  total  of  30  subjects 
was  assigned  to  each  of  the  four  conditions  by  the  procedures  described 
for  Experiment  1. 

Results  and  Discussion 

In  Figure  5  we  have  plotted  the  mean  number  of  correct  responses 
on  the  standard  task  as  a  function  of  the  number  of  preliminary  learning 
trials  on  the  variable  task.  As  can  be  seen,  the  standard  list  was 
markedly  influenced  by  the  preliminary  learning;  the  greater  the  number 
of  preliminary  trials  the  higher  the  level  of  learning  on  the  standard 
list.  The  statistical  analysis  showed  that  the  number  of  trials  produced 
a  very  reliable  effect,  F(3,  116)  =*  11.89,  MSe  =  67.97,  and  that  there 
was  a  reliable  interaction  between  the  number  of  trials  on  the  variable 
task  and  trial  number,  F(3,  116)  ■  3.16,  MS<e  =  7.26.  This  is  presumably 
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due  to  the  relatively  small  difference  between  the  two  trials  when  the 
variable  list  had  not  been  given  preliminary  learning  trials,  and  the 
relatively  large  differences  between  the  two  trials  when  the  number  of 
preliminary  trials  was  large. 

He  interpret  the  results  to  mean  that  when  simultaneous  learning 
was  given  the  subjects  they  allocated  learning  time  disproportionately 
between  the  two  lists;  the  greater  the  number  of  preliminary  trials  on 
the  variable  list  the  greater  the  time  allotted  to  the  standard  list  in 
simultaneous  learning.  If  this  interpretation  is  correct,  it  must 
follow  that  the  variable  task  suffers  somewhat  during  simultaneous 
learning.  For  Condition  VI  (one  preliminary  learning  trial  on  the  vari¬ 
able  task),  the  mean  number  of  correct  responses  on  the  preliminary  trial 
was  12.07;  on  the  two  simultaneous  learning  trials  the  values  were  12.93 
and  16.27.  The  values  indicate  that  for  this  condition  further  learning 
of  the  variable  task  did  occur  on  the  simultaneous  learning  trials, 
although  the  amount  was  quite  small.  For  Condition  V3,  the  mean  number 
correct  on  the  third  preliminary  learning  trial  was  23.00,  and  on  the 
two  simultaneous  learning  trials,  20.50  and  22.17.  Thus,  the  subjects 
failed  to  increase  their  recall  of  the  variable  task  on  the  two  simul¬ 
taneous  learning  trials  for  Condition  V3.  Finally,  for  Condition  V5, 
the  number  correct  on  the  fifth  preliminary  learning  trial  was  28.07, 
and  on  the  two  simultaneous  learning  trials  the  values  were  27.13  on 


both  trials.  The  subjects  actually  lost  about  an  item.  These  data 
indicate  strong  support  for  the  idea  that  there  is  a  shift  of  learning 
resources  during  simultaneous  learning  as  a  consequence  of  the  prelimi- 
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nary  learning  trials  given  on  the  variable  task. 

Experiment  5 

Thus  far  the  learning  of  the  standard  list  during  simultaneous 
learning  has  not  been  influenced  by  the  manipulation  of  intrastimulus 
similarity  and  word  frequency  of  the  variable  list.  One  possibility 
for  this  failure  is  that  the  differences  in  difficulty  of  the  variable 
task  were  relatively  small.  For  the  present  experiment  we  chose  a 
variable  that  is  known  to  produce  very  marked  effect  in  learning,  namely, 
meaningfulness.  At  one  extreme  we  used  zero  association  value  nonsense 
syllables  and  at  the  other  we  used  common  three-letter  words.  At  these 
extremes  we  fully  expected  to  produce  large  differences  in  learning 
the  variable  list. 

Method 

Lists.  The  standard  list  was  the  36  five-letter  words  used  in 
Experiments  1  and  4.  The  variable  list  consisted  of  18  items,  each 
occurring  twice  on  each  study  trial.  For  Condition  0  the  18  CVCs  had 
association  values  of  zero  (Glaze,  1928),  and  for  Conditions  50  and  100, 
the  association  values  were  507.  (approximately)  and  100%.  The  fourth 
condition.  Condition  3L,  had  18,  three- letter  words.  Number  of  repeated 
letters  was  essentially  equivalent  across  all  four  lists. 

Procedure  and  subjects.  Group  procedures  were  used  with  30  subjects 
assigned  to  each  of  the  four  lists.  Although  each  item  in  the  variable 
list  was  presented  twice  on  each  simultaneous -learning  trial,  we  still 
anticipated  great  difficulty  in  learning  the  syllables  with  low-associ¬ 
ation  values.  Therefore,  instead  of  the  usual  two  study-test  trials,  four 
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were  given.  The  rate  of  presentation  remained  at  5  sec,  with  2  min 
allowed  for  free  recall.  The  subjects  printed  their  recall  attempts  of 
the  variable  list.  As  usual,  the  standard  task  was  always  recalled  first. 
Results  and  Discussion 

The  four  variable  lists  will  be  identified  as  VI  through  V4  along 
the  meaningfulness  dimension.  The  mean  total  numbers  of  correct  re¬ 
sponses  on  the  standard  list  during  simultaneous  learning  were  17.24, 
17.33,  15.02,  and  14.37,  for  VI,  V2,  V3,  and  V4,  respectively.  It  is 
obvious  that  the  learning  of  the  standard  list  was  not  influenced  in 
the  manner  expected.  The  subjects  did  most  poorly  on  the  standard  list 
when  the  variable  list  was  made  up  of  three-letter  words,  and  best  when 
the  variable  lists  had  0  and  50%  association  value  syllables.  The 
differences  across  the  four  lists  were  reliable,  F(3,  116)  -  4.07, 

MSe  *  273.30. 

Many  previous  studies  (e.g.,  Underwood  &  Schulz,  1960)  had  led  us 
to  believe  that  the  four  levels  of  meaningfulness  would  result  in  marked 
differences  in  learning  the  variable  task.  The  mean  total  correct  re¬ 
sponses  during  the  learning  of  the  variable  lists  were  27.37,  33.83, 

35.57,  and  40.80,  for  the  four  lists  in  order.  Although  these  means 
were  correctly  ordered,  and  although  they  differed  significantly, 

F(3,  116)  *  10.12,  MS<>  *  91.03,  the  differences  were  certainly  not  as 
great  as  we  expected.  For  example,  after  eight  presentations  of  the  list 
of  3-letter  words,  the  mean  number  correct  was  13.50,  and  after  the  same 
number  of  trials  for  the  list  with  zero-association  nonsense  syllables, 
the  value  was  9.60. 


c. 
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One  further  matter  should  be  reported.  In  all  of  the  experiments 
we  have  routinely  calculated  the  correlations  between  the  learning  of 
the  two  tasks  in  simultaneous  learning,  and  in  almost  all  cases  we  found 
these  correlations  to  be  high.  The  exception  was  in  the  present  experi¬ 
ment.  For  Condition  VI  the  correlation  between  total  correct  on  the 
standard  task  and  total  correct  on  the  variable  task  was  .14;  for  Condi¬ 
tion  V2,  it  was  .27.  But,  for  V3  and  V4  the  values  were  .78  and  .87. 

One  interpretation  for  the  two  low  correlations  is  that  the  processes 
that  underlie  the  learning  of  difficult  nonsense  syllables  and  five- 
letter  words  (standard  task)  are  different.  If  the  two  types  of  lists 
do  not  require  the  same  resources  for  learning,  performance  on  both  could 
have  been  enhanced  because  there  would  be  no  competition  for  learning 
resources.  This  would  account  for  the  higher  performance  on  the  standard 
task  when  VI  and  V2  were  the  variable  tasks  than  when  V3  and  V4  were  the 
variable  tasks.  Also,  if  the  learning  of  the  nonsense-syllable  lists 
VI  and  V2  were  enhanced,  it  explains  why  the  effect  of  meaningfulness 
in  this  experiment  appeared  to  have  been  attenuated. 

Experiment  6 

With  this  experiment  there  is  some  shift  in  method,  although  the 
basic  intent  remains  the  same.  That  is,  we  continue  to  ask  about  shifts 
in  study  time  or  attention  as  the  difficulty  of  a  variable  task  is  manip¬ 
ulated.  However,  the  subjects  were  tested  individually  and  they  were  given 
four  successive  lists  of  the  same  structure  to  learn  rather  than  a  single 
list.  The  experiment  carries  two  tests  of  factors  involved  in  shifts 
in  the  allocation  of  resources. 
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The  standard  task  was  a  free-recall  list  of  four-letter  words.  The 
variable  task  in  one  case  was  a  list  of  abstract  words  and  in  another 
a  list  of  concrete  words.  As  in  the  earlier  experiments,  we  ask  if 
performance  on  the  standard  task  changes  as  a  function  of  the  differences 
in  difficulty  on  the  variable  task  produced  by  the  concrete-abstract 
variable.  This  is  the  first  test. 

The  second  test  deals  with  an  account  of  the  spacing  effect.  When 
(in  free  recall)  items  are  repeated  in  adjacent  positions  (massed  schedule) 
subsequent  recall  is  poorer  than  if  the  repetition  occurs  in  nonadjacent 
positions  (spaced).  One  theory  attributes  the  spacing  effect  to  the 
attenuation-of -attention  produced  by  the  massed  occurrences  (Shaughnessy, 
Zimmerman,  &  Underwood,  1974).  In  effect,  the  theory  holds  that  the 
processing  of  a  massed  item  diminishes  because  of  the  attenuation-of- 
attention  produced  by  the  massing  of  presentations. 

We  will  not  summarize  here  the  evidence  concerning  this  theory,  nor 
the  evidence  for  competing  theories.  It  will  be  noted  that  attention 
theory  as  applied  to  the  spacing  effect  in  the  present  study  corresponds 
closely  to  the  central  problem  we  have  been  testing,  because  we  ask  about 
the  circumstances  under  which  subjects  will  reallocate  their  study  time. 

The  critical  test  of  attention  theory  may  now  be  described.  In  three 
instances  within  a  list  an  item  in  the  standard  list  occurs  on  four 
successive  presentations  (a  heavily  massed  item).  However,  there  are 
four  different  words  from  the  variable  task  which  occur  with  the  heavily 


massed  item.  We  may  illustrate  this  as  follows: 


Standard  Task  Variable  Task 
HOSE  piston 

HOSE  infirmary 

HOSE  instructor 

HOSE  chloride 

The  subjects  were  under  instructions  to  learn  as  many  items  from  both 
lists  as  possible.  If  the  subjects  start  to  attenuate  attention  to  the 
massed  item  in  the  standard  task,  they  should  redirect  attention  to  the 
variable  list  and,  in  effect,  spend  more  time  studying  the  items  in  the 
variable  task  paired  with  the  repeated  item  from  the  standard  task  than 
they  would  if  the  items  in  the  standard  task  changed  from  presentation 
to  presentation.  As  a  consequence,  recall  of  the  four  items  from  the 
variable  list  should  be  higher  than  the  recall  of  control  items  (words 
that  occurred  once  in  the  variable  list  but  which  did  not  occur  with  a 
massed  item  from  the  standard  task) . 

Method 

Lists.  The  items  in  the  standard  list  were  four-letter  words 
printed  in  capital  letters  on  the  memory-drum  tapes.  There  were  four 
such  lists,  and  18  items  were  used  in  each.  The  functions  of  the  18 
items  in  each  list  were  as  follows:  3  primacy  buffers,  3  recency 
buffers,  3  occurring  once  within  the  body  of  the  list;  3  items  occurring 
twice  by  massed  presentation;  3  items  occurring  twice  by  spaced  pres¬ 
entation  (varying  lags),  and  3  items  that  occurred  four  times  by  massing. 
To  carry  out  this  schedule,  a  list  with  33  positions  was  required.  Massed 
and  spaced  items  occurring  twice  were  included  just  to  make  sure  that  a 
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spacing  effect  would  be  found  with  the  materials  and  simultaneous  learning 
procedures  used. 

The  above  description  applies  only  to  the  four  standard  lists.  We 
may  now  describe  the  variable  lists,  four  of  which  were  made  up  of  con¬ 
crete  words  and  four  of  abstract.  All  concrete  and  abstract  words  had 
at  least  six  letters  and  at  least  two  syllables,  and  were  printed  on 
the  memory-drum  tape  in  lower  case  letters.  Thus  the  discrimination 
between  the  items  in  the  standard  lists  and  those  in  the  variable  lists 
could  be  made  on  the  basis  of  type,  of  length,  or  of  both. 

Each  of  the  four  concrete  lists  and  each  of  the  four  abstract  lists 
contained  24  different  words .  The  108  abstract  words  were  chosen  from 
the  list  given  by  Faivio,  Yuille,  &  Madigan  (1968)  as  were  the  108 
concrete  words,  and  the  concrete  and  abstract  words  were  matched  word 
for  word  on  Thorndike-Lorge  (1944)  frequency.  The  concrete  words  had 
scaled  values  of  6.0  or  above,  the  abstract  words  had  values  of  3.0  or 
below.  The  functions  played  by  the  27  words  in  each  list  were  as  follows: 
3  primacy  buffers,  3  recency  buffers,  3  words  occurring  singly  in  the 
body  of  the  list  and  serving  as  the  controls  for  the  test  of  attenuation 
theory;  3  items  occurring  twice  under  massing;  3  items  occurring  twice 
under  a  spaced  schedule,  and  12  items  presented  once  with  the  three 
massed  items  occurring  four  times  each  in  the  standard  list.  Of  course, 
this  list  also  required  33  positions.  It  should  be  clear  that  the  stand¬ 
ard  and  variable  lists  were  yoked  to  form  the  lists  to  be  learned  simul¬ 
taneously,  i.e.,  when  an  item  in  the  standard  list  was  given  two  massed 
presentations,  so  also  was  a  word  from  the  variable  list.  The  only  case 


where  there  was  no  yoking  was  for  the  12  presentations  in  which  only 
three  words  were  used  for  the  standard  list  (3  items,  each  massed  four 
times)  and  12  items  for  the  variable  lists. 

Item  function  was  determined  randomly,  and  assignment  to  list  was 
random.  The  order  of  the  four  lists  was  the  same  for  all  subjects. 

The  two  words  presented  together  for  simultaneous  learning  occupied 
the  same  row;  which  preceded  the  other  was  random.  The  structure  of 
the  four  lists  differed  somewhat,  i.e.,  the  placement  of  particular  item 
types  differed  in  minor  ways  from  list  to  list  (except,  of  course,  for 
the  primacy  and  recency  items).  The  intent  was  to  prevent  the  subject 
from  developing  an  expectation  of  a  particular  pattern  of  items. 

Procedure  and  subjects.  Perhaps  we  should  mention  again  that  the 
subjects  were  fully  instructed  as  to  the  nature  of  the  materials,  the 
number  of  lists,  and  so  on,  and  that  they  were  always  told  to  try  to 
recall  as  many  items  from  each  list  as  possible.  The  rate  of  presen¬ 
tation  was  6  sec.  The  standard  list  (four-letter  words)  was  always 
recalled  first,  followed  by  the  variable  list.  The  subjects  were  given 
2  min  to  recall  the  standard  lists,  and  3  min  to  recall  the  variable 
lists.  Immediately  after  the  recall  of  the  first  variable  list,  the 
subject  was  given  a  study  trial  on  the  second  list,  then  recall,  and  so 
on,  until  all  four  lists  had  been  studied  and  tested. 

A  block-randomized  schedule  was  used  to  assign  25  subjects  to  the 
simultaneous  lists  having  concrete  words  and  25  to  the  simultaneous  lists 
having  abstract  words. 
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Results  and  Discussion 

Performance  generally  Improved  across  lists,  but  the  amount  of 
improvement  was  essentially  the  same  for  the  concrete  and  for  the  abstract 
lists.  Therefore,  we  have  summed  the  scores  across  the  four  lists  for 
each  subject.  The  first  question  concerns  the  recall  of  the  standard 
lists  as  a  function  of  the  type  of  variable  list  (concrete  versus 
abstract).  The  mean  total  recalls  of  the  standard  list  were  27.12 
and  27.36  for  the  concrete  and  abstract  variable  lists,  respectively. 

It  is  obvious  that  there  was  no  shifting  of  resources  or  reallocation 
of  study  time. 

To  expect  a  reallocation  of  study  time  would  require  that  the 
concrete  and  abstract  lists  be  of  different  difficulty.  In  fact,  the 
differences  were  unexpectedly  great,  the  mean  total  score  being  19.44 
for  the  abstract  words  and  32.48  for  the  concrete  words,  t.(24)  *  3.46. 

We  turn  next  to  the  data  which  will  tell  whether  or  not  an  expected 
spacing  effect  was  found.  Table  1  shows  the  recall  scores  for  the 
massed  and  spaced  items  in  each  of  the  two  lists.  The  standard  task, 
of  course,  occurred  with  both  the  concrete  and  abstract  lists  so  there 
are  two  tests  of  the  spacing  effect  for  these  words.  As  may  be  seen 
in  Table  1,  in  all  cases  the  recall  following  spacing  was  substantially 
higher  than  the  recall  following  massing. 

The  final  results  to  be  presented  concern  the  tests  of  the  attenu- 
ation-of 'attention  theory.  In  our  original  thinking  about  the  test 
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of  attention  theory  we  thought  that  recall  of  the  variable  items  paired 
with  the  quadruple  massed  items  might  be  related  in  a  simple  way  to  the 
position  held  in  the  group  of  four.  As  a  massed  item  repeats  itself  the 
likelihood  increases  that  attention  will  shift  to  the  concrete  (or  abstract) 
word  with  which  it  was  paired.  Thus,  across  the  four  concrete  (or  abstract) 
words,  recall  would  increase  directly.  However,  with  the  slow  rate  of 
presentation  used  (6  sec),  the  subjects  are  likely  to  rehearse  other 
recently  presented  words  from  the  variable  list.  Given  this,  we  would  not 
anticipate  any  simple  relationship  between  learning  and  recall  of  the 
four  words  presented  with  the  item  massed  on  four  successive  presentations. 
Still,  it  seemed  worthwhile  to  retain  position  as  one  variable. 

The  results  are  plotted  in  Figure  6.  The  control  baseline  represents 
the  recall  of  the  three  words  presented  once  within  the  body  of  the  lists. 
Insofar  as  the  recall  of  the  experimental  words  is  above  the  recall  of 
the  control  words,  the  results  must  be  considered  favorable  to  the 
attention  theory.  Statistically,  we  first  asked  if  recall  of  the  experi¬ 
mental  words  was  in  fact  better  than  the  recall  of  the  control  words,  as 
seems  to  be  indicated  by  Figure  6.  For  the  concrete  words  the  mean 
difference  produced  a  t_(2A)  »  3.63,  and  for  the  abstract  words,  Jt(24)  ■  3.15 
As  a  second  step  an  analysis  of  variance  was  performed  on  the  scores 
for  the  experimental  words,  maintaining  position  as  one  variable  and 
concrete-abstract  as  the  other.  The  outcome  showed  the  concrete-abstract 
difference  to  be  reliable,  F(l,  48)  ■  6.55,  MSe  ■  9.58,  as  was  also  position 


Table  1 


Mean  Total  Number  of  Items  Recalled  as  a  Function  of 
Type  of  Word  and  Massed  vs.  Spaced  Practice 
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2.12 

1.45 

3.08 

2.00 

Concrete 
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Spaced 
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Four-Letter  Words 

3.12 

1.99 

5.52 

2.32 

Concrete  Words 

3.52 

2.53 

5.52 

2.86 
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F(3,  144)  ■  5.56,  MSe  =  1.93.  The  interaction  was  not  reliable  (F  *  1.21). 

It  appears  to  us  that  the  differences  in  recall  as  a  function  of 
position  represent  the  results  of  complicated  rehearsal  patterns,  although 
we  have  no  evidence  that  can  be  given  to  support  this  position.  The 
critical  finding,  however,  is  that  the  recall  of  the  experimental  words 
is  higher  than  the  recall  of  the  control  words,  a  finding  that  may  be 
used  in  support  of  the  attenuation-of-attention  theory  for  the  spacing 
effect . 

Experiment  7 

The  final  two  experiments  were  directed  toward  two  issues  that  arose 
as  the  other  experiments  were  being  carried  out.  The  issue  dealt  with 
in  Experiment  7  has  to  do  with  the  role  of  intentionalty  in  simultaneous 
learning.  We  have  assumed  that  the  learning  of  the  standard  and  variable 
tasks  that  we  have  observed  results  from  the  subjects  attempting  to  learn 
both  lists.  It  is  possible,  however,  that  appreciable  learning  of  one 
list  could  occur  if  the  subject  was  attempting  only  to  learn  the  other 
list.  In  attempting  to  learn  only  one  of  the  lists,  the  subjects  must 
necessarily  select  out  the  appropriate  items  for  learning,  but  in  this 
selection  process  it  seems  beyond  doubt  that  they  may  perceive  many  of 
the  items  from  the  list  that  they  have  no  intention  of  learning.  Insofar 
as  perception  is  an  initial  stage  in  learning,  it  might  be  expected  that 
instructing  the  subjects  to  learn  only  one  of  the  tasks  would  lead  to 
considerable  knowledge  about  the  other.  Experiment  7  examined  this  matter. 
Method 

There  were  three  conditions  in  the  experiment.  First,  there  was  the 
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usual  simultaneous  learning  condition  in  which  the  subjects  were  instructed 
to  learn  as  many  of  the  items  from  both  lists  as  possible.  This  will  be 
called  Condition  SV  (standard-variable).  The  two  lists  used  were  the 
two  from  Experiment  1.  Condition  SV  establishes  the  level  of  learning 
of  the  standard  task  when  the  subjects  learn  both  lists  simultaneously. 

To  establish  the  maximum  amount  of  learning  that  could  occur  for  the 
standard  list,  it  was  presented  alone  at  a  5-sec  rate,  the  same  rate 
used  for  simultaneous  learning.  This  condition  is  identified  as  S  Only. 

The  third  condition  will  be  called  Condition  SV  Inc.  In  this  condition 
the  subjects  were  presented  both  lists  simultaneously  just  as  in  Condition 
SV  but  they  were  instructed  that  they  were  to  learn  only  the  five- letter 
words:  "When  1  start  the  projector  you  will  notice  that  on  each  slide 
there  is  a  three-letter  unit  and  there  is  a  five-letter  unit.  You  are 
only  required  to  learn  the  five-letter  units."  If  merely  distinguishing 
between  the  two  sets  of  words  is  a  major  component  of  simultaneous  learning, 
performance  on  the  standard  task  under  Condition  SV  Inc.  should  be  much 
lower  than  the  performance  by  the  subjects  in  Condition  S  Only  in  which 
only  the  standard  task  is  given.  Furthermore,  a  considerable  amount  of 
incidental  learning  of  the  variable  list  (three-letter  words)  would  be 
expected.  If,  on  the  other  hand,  distinguishing  between  the  two  sets  of 
words  is  a  minor  matter,  performance  on  the  standard  task  would  be  little 
Impaired  in  Condition  SV  Inc,  and  incidental  learning  of  the  variable 
task  should  be  low. 

Two  study-test  trials  were  given.  After  the  second  test  trial  on 
the  standard  list  for  the  subjects  in  Condition  SV  Inc,  the  subjects  were 


asked  Co  write  as  many  of  the  three-letCer  words  as  possible:  "Even 
Chough  you  did  not  have  to  learn  Che  three- letter  units,  we  have  reason 
to  believe  that  mere  exposure  to  the  units  resulted  in  some  learning.  I 
would  now  like  you  to  try  as  hard  as  you  can  to  remember  as  many  of  the 
three- letter  units  you  saw  as  possible." 

There  were  30  subjects  in  each  of  the  three  groups  tested  by  a 
group-learning  procedure  as  described  for  the  earlier  experiments. 

Results  and  Discussion 

The  recall  of  the  standard  list  for  the  three  groups  on  each  trial 
is  shown  in  Figure  7.  The  results  are  quite  definitive.  That  perfor¬ 
mance  under  Condition  S  Only  is  better  than  that  under  Condition  SV 
simply  shows  that  the  simultaneous  learning  of  the  standard  task  is  much 
easier  when  presented  alone  than  when  it  must  be  learned  with  another 
task.  The  subjects  in  Condition  SV  Inc  performed  almost  as  well  as  those 
in  Condition  S  Only.  Statistically,  the  groups  did  not  differ, 

F(l,  58)  *  1.23,  MSe  =  95.90,  indicating  that  selecting  the  five-letter 
words  for  learning  and  ignoring  the  three- letter  words  is  of  little 
consequence  for  performance.  If  this  selection  process  is  as  easy  as 
Figure  7  suggests,  it  must  follow  that  the  amount  of  incidental  learning 
that  occurred  should  be  minimal.  This  was  the  case,  the  mean  correct 
recall  of  the  three-letter  words  being  2.53,  with  a  range  of  from  0  to  6. 

The  data  as  a  whole  lead  to  the  conclusion  that  distinguishing  between 
the  two  lists  during  simultaneous  learning  is  a  minor  factor  in  the  overall 
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learning  process.  Indeed,  when  simultaneous  learning  is  involved,  there 
is  no  particular  reason  why  the  subjects  cannot  simply  learn  all  items 
without  categorizing  them  until  recall  is  requested. 

Experiment  8 

The  logic  of  Experiments  1  through  6  was  that  a  subject  during 
simultaneous  learning  will  allocate  study  time,  or  more  generally  perhaps, 
learning  resources,  so  as  to  maximize  total  recall.  For  this  to  be  done, 
some  judgments  have  to  be  made  by  the  subject  about  the  relative  diffi¬ 
culty  of  the  two  lists.  We  have  assumed  that  across  conditions,  in 
which  the  difficulty  of  the  variable  list  was  changed,  the  perception 
of  relative  difficulty  would  also  be  different.  Thus,  perceived  diffi¬ 
culty  was  always  relative  to  the  standard  task.  If  one  group  of  subjects 
had  to  learn  a  list  of  abstract  words  along  with  the  standard  task,  and 
another  group  a  list  of  concrete  words  along  with  the  same  standard  task, 
we  assumed  that  the  group  having  the  concrete  words  would  judge  this  list 
to  be  relatively  easier  than  would  the  group  having  the  list  of  abstract 
words. 

It  might  be  argued,  perhaps,  that  our  failures  to  find  that  perform¬ 
ance  on  the  standard  task  did  not  change  as  difficulty  of  the  variable 
list  changed  was  due  to  the  lack  of  sensitivity  to  differences  in  diffi¬ 
culty  when  this  sensitivity  depended  upon  the  judgments  of  different 
groups  of  subjects.  Perhaps  if  a  subject  were  given  all  conditions  of 
difficulty,  far  more  shifting  of  resources  would  occur  than  observed  in 
the  preceding  experiments.  Experiment  8  made  an  assessment  of  this 
possibility. 


Correct  recall  of  the  standard  list  during  simul¬ 
taneous  learning  (SV),  when  the  standard  task  only 
Is  learned  (S  only),  and  when  both  lists  are  shown 
but  only  the  standard  task  Is  learned  (SV  Inc.). 
Experiment  7. 


Method 


Lists .  The  standard  list  consisted  of  24,  four-letter  words,  and 
the  variable  list  was  made  up  of  either  concrete  words  or  of  abstract 
words.  All  of  the  lists  came  from  the  same  pool  of  words  used  in  Experi¬ 
ment  6.  It  may  be  remembered  that  large  differences  in  learning  the 
abstract  and  concrete  words  occurred  in  simultaneous  learning  in  Experi¬ 
ment  6,  but  that  the  learning  of  the  standard  task  was  uninfluenced  during 
simultaneous  learning  by  the  nature  of  the  other  list  (abstract  or  con¬ 
crete).  For  the  present  experiment  the  lists  consisted  of  24  items,  and 
the  subjects  again  distinguished  between  the  items  in  terms  of  length 
(four-letter,  monosyllabic  words  versus  words  with  two  syllables  or  more 
and  six  letters  or  more). 

Conditions.  There  were  four  conditions  and  in  all  four  the  subjects 
were  given  two  successive  simultaneous  lists  to  learn,  each  for  two  trials. 
Ip.  Condition  CA  the  first  simultaneous  list  had  concrete  words  for  the 
variable  list,  whereas  the  second  simultaneous  list  had  abstract  words  as 
the  variable  task.  Thus,  a  given  subject,  having  experienced  concrete 
words  on  the  first  task  would  presumably  notice  the  increase  in  difficulty 
of  the  "long"  words  on  the  second  task  as  compared  with  the  first.  A 
reduction  in  study  time  allocated  to  the  standard  task  might  result,  which 
in  turn  would  result  in  a  drop  in  performance  on  the  standard  task.  As  a 
control  for  Condition  CA,  Condition  AA  had  abstract  words  in  both  simul¬ 
taneous  tasks .  There  might  be  changes  in  allocation  of  study  time  merely 
as  a  consequence  of  having  two  lists  to  learn,  so  that  performance  on  the 
standard  task  for  the  second  simultaneous  list  must  differ  for  Condition  CA 


and  Condition  AA.  Condition  AC  had  abstract  words  in  the  first  list 


and  concrete  in  the  second.  Again,  the  contrast  in  difficulty  of  the 
long  words  should  be  apparent  to  the  subjects  in  moving  from  the  first 
to  the  second  list  and  study  time  for  the  standard  list  might  be  reallo¬ 
cated,  with  more  time  given  to  the  standard  list  than  was  given  on  the 
first  task.  As  a  control  for  Condition  AC,  a  fourth  group  was  given 
Condition  CC  in  which  the  long  words  were  concrete  in  both  lists. 

Although  the  two  lists  of  four-letter  words  were  made  up  by  choosing 
words  randomly  from  a  pool,  we  also  counterbalanced  these  two  lists  so 
that  each  occurred  equally  often  in  the  two  positions.  The  concrete  and 
abstract  lists  were  made  up  by  assigning  items  randomly  from  the  pools. 

Procedure  and  subjects.  The  subjects  were  fully  instructed  about 
the  characteristics  of  the  lists  before  the  lists  were  presented  for 
learning.  The  lists  were  presented  at  an  8-sec  rate  by  memory  drums. 

The  standard  list  was  always  recalled  first  with  3  min  allowed  for  the 
recall  of  each  list.  The  procedures  were  exactly  the  same  for  both 
trials  on  a  list.  Each  of  the  four  conditions  was  represented  by  20 
subjects  assigned  to  the  conditions  from  a  block-randomized  schedule. 

The  critical  data  lie  in  the  recall  of  the  standard  tasks  for  the 
two  lists.  In  no  case  were  interactions  with  trials  found;  therefore, 
all  data  to  be  presented  were  mean  total  correct  responses  across  the  two 
study-test  trials.  Figure  8  gives  the  mean  number  of  correct  responses 
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Correct  recall  of  the  standard  task  when  the  subjects 
learned  two  successive  simultaneous  lists.  The  letters 
C  and  A  refer  to  concrete  and  abstract  and  they  repre¬ 
sent  the  nature  of  the  variable  lists  in  the  two  simul¬ 
taneous  lists.  Experiment  8. 


from  the  standard  list  for  the  four  conditions  for  the  two  simultaneous 
lists.  Although  it  may  appear  that  substantial  differences  were  found 
between  the  conditions,  this  was  not  supported  by  the  statistical  analysis 
as  will  be  apparent  shortly. 

Data  for  the  first  list  learned  gives  evidence  on  reallocation  of 
resources  of  the  same  nature  as  that  presented  in  Experiment  6,  and  the 
conclusion  is  the  same.  Because  the  four  groups  do  not  differ  on  the 
first  list,  F(3,  76)  =  .37,  MSe  *  35.12,  it  is  concluded  that  study 
time  was  not  altered  as  a  function  of  the  ease  of  learning  the  variable 
task.  The  data  for  the  second  list  tell  whether  experience  with  variable 
lists  of  both  levels  of  difficulty  influence  performance  on  the  standard 
list.  Because  performance  on  the  standard  task  falls  between  the  first 
and  second  list  for  Condition  CA  it  would  seem  to  support  the  idea  that 
subjects  allocated  more  time  to  the  variable  abstract  list  than  they  had 
to  the  variable  concrete  list  just  learned  previously.  However,  the 
differences  are  quite  unreliable.  An  analysis  of  variance  for  the  four 
conditions  on  the  second  list  did  not  allow  rejection  of  the  null  hypoth¬ 
esis  (F  *  .93).  Furthermore,  Jt  tests  between  Conditions  CA  and  AA  (1.18), 
and  between  Conditions  AC  and  CC  (.71)  for  the  second  list  indicated  that 
the  differences  were  of  no  substance.  These  data,  therefore,  are  taken 
to  indicate  that  our  failures  to  find  reallocation  of  study  time  as  the 
difficulty  of  the  variable  task  changed  was  not  due  to  the  fact  that  the 
subjects  had  not  experienced  the  different  levels  of  difficulty. 

For  the  above  conclusion  to  hold,  of  course,  differences  in  learning 
as  a  function  of  the  concrete-abstract  variable  had  to  be  observed. 
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They  were.  The  subjects  in  Condition  CA  had  a  mean  of  17.35  and  11.60 
correct  responses  for  the  concrete  and  abstract  lists,  respectively, 
t,(19)  ■  5.13.  That  the  differences  were  not  influenced  much  by  learning- 
to-learn  is  shown  by  the  fact  that  for  Condition  AC  the  values  were  18.55 
correct  responses  for  the  concrete  list  and  11.95  for  the  abstract, 

Jt(19)  *  5.41.  Between-groups  measures  of  the  learning  of  concrete  and 
abstract  lists  can  be  obtained  by  comparing  scores  for  Condition  CC  with 
those  for  Condition  AA.  For  the  first  list  the  means  were  17.70  and 
12.30  for  the  concrete  and  abstract  lists,  ,t(38)  *  2.46,  and  for  the 
second  list  the  corresponding  means  were  18.90  and  12.65,  Jt(38)  *  2.59. 

He  conclude  that  large  differences  occurred  in  acquiring  the  abstract 
and  concrete  lists  during  simultaneous  learning.  These  differences  in 
difficulty,  however,  appeared  to  have  no  influence  on  the  allocation  of 
study  time  by  the  subjects. 

General  Discussion 

In  the  experiments  reported  we  asked  about  the  interaction  between 
two  lists  learned  simultaneously.  The  interaction  of  primary  interest 
was  the  change  in  the  allocation  of  study  time  (or  learning  resources) 
as  a  function  of  the  difficulty  of  the  variable  task  with  the  standard 
task  held  constant.  The  results  divide  themselves  into  two  major  groupings. 
First,  when  task  variables  were  used  to  change  the  difficulty  of  the 
variable  task  there  was  little  influence  on  the  performance  on  the  stand¬ 
ard  task.  That  is,  as  the  variable  task  became  more  difficult,  there  was 
not  a  corresponding  decrease  in  performance  on  the  standard  task.  This 
has  been  interpreted  to  mean  that  the  subjects  did  not  allocate  more  study 


time  to  the  variable  task  as  it  became  more  difficult.  Second,  we 
inferred  that  there  were  substantial  shifts  in  study  time  when  the 
difficulty  of  the  variable  task  was  changed  by  having  various  numbers 
of  preliminary  trials,  and  somewhat  lesser  shifts  when  the  number  of 
repetitions  of  the  words  in  the  variable  task  was  manipulated,  holding 
total  presentations  constant. 

As  noted  above,  the  changes  produced  in  the  difficulty  of  the 
variable  lists  by  manipulating  task  variables  had  no  apparent  influ¬ 
ence  on  the  learning  performance.  It  is  true  that  the  differences  in 
difficulty  produced  by  the  task  variables  were  not  always  large,  but 
even  when  they  were  large  (as  in  the  case  of  concrete  versus  abstract 
words)  there  appeared  to  be  no  influence  on  learning  strategies.  We 
cannot,  of  course,  insist  that  the  subjects  did  not  change  strategies, 
but  we  can  say  that  if  strategies  were  varied  there  was  not  a  concomitant 
change  in  our  measures. 

Another  approach  to  the  results  dealing  with  task  variables  is  to 
argue  that  the  subjects  could  not  detect  the  differences  in  the  diffi¬ 
culty  of  the  variable  lists,  hence  there  was  no  reason  for  shifts  in 
strategies.  We  think  this  position  can  be  rejected  for  most  of  our 
experiments.  It  has  long  been  known  that  subjects  can  predict  the 
relative  difficulty  of  items  with  considerable  accuracy  (e.g.,  Underwood 
&  Schulz,  1960).  There  is  no  reason  to  believe  that  our  subjects  could 
not  assess  relative  difficulty  validly,  and  did  so.  The  facts  seem 
to  indicate  that  the  subjects  did  nothing  about  it  when  they  did  detect 
differences.  Experiment  8  was  particularly  clear  with  regard  to  this  issue. 
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There  nay  be  an  exception  to  the  above  generalizations.  When 
difficulty  of  the  variable  task  was  manipulated  by  varying  meaningfulness , 
we  found  that  a  reverse  effect  was  found  in  that  the  higher  the  mean¬ 
ingfulness  the  more  poorly  the  subjects  performed  on  the  standard  task. 
These  differences  were  not  large,  but  in  conjunction  with  correlational 
evidence,  they  led  us  to  propose  that  the  processes  underlying  the 
learning  of  common  words  and  low  association-value  nonsense  syllables 
were  quite  different.  As  a  consequence  (according  to  our  interpretation) 
there  was  no  competition  for  common  learning  resources,  and  the  syllable 
lists  were  learned  more  rapidly  than  anticipated  as  was  the  standard 
list  of  words.  If  this  interpretation  is  correct,  it  can  be  seen  that 
simultaneous  learning  of  two  such  uncorrelated  tasks  could  occur  without 
a  negative  factor  being  assigned  to  simultaneous  learning  per  se.  By 
this  is  meant  that  if  simultaneous  learning  of  the  two  tasks  takes  place 
at  a  6-sec  rate,  the  amount  of  learning  of  each  task  would  be  the  same 
as  that  observed  when  each  was  presented  alone  at  a  3-sec  rate.  We 
have  not  found  it  possible  to  make  this  test  as  yet. 

It  will  be  remembered  that  in  Experiment  2  word  frequency  was  manip¬ 
ulated  as  the  variable  task.  On  the  first  simultaneous  learning  trial, 
word  frequency  had  no  effect  on  the  learning  of  the  variable  task  although 
it  did  have  the  expected  influence  on  the  second  trial.  This  suggests 
that  subjects  might  have  tried  a  particular  strategy  on  the  first  trial 
that  neutralized  the  effects  of  word  frequency,  but  abandoned  this 
strategy  after  the  first  trial.  We  do  not  know  what  such  a  strategy 
might  be. 


Had  we  only  carried  out  the  experiments  In  which  the  task  vari¬ 
ables  were  manipulated  we  would  have  had  to  conclude  that  subjects  are 
not  easily  influenced  to  reallocate  study  time  or  learning  resources 
as  the  difficulty  of  the  variable  list  changes  in  simultaneous  learning. 
Experiment  8,  where  the  subjects  learned  two  successive  simultaneous 
lists,  made  this  quite  evident.  However,  two  other  experiments  showed 
beyond  doubt  that  subjects  could  be  made  to  reallocate  learning  resources 
when  the  independent  variable  produced  differences  in  difficulty  of  the 
variable  task  by  changing  its  level  of  learning  within  the  experimental 
situation.  We  refer  to  the  results  for  Experiments  1  and  4,  with  the 
latter  being  particularly  clear  on  this  matter.  Those  results  showed 
that  the  greater  the  number  of  preliminary  learning  trials  given  on 
the  variable  task  before  simultaneous  learning  the  faster  the  learning 
of  the  standard  task  during  simultaneous  learning.  With  five  preliminary 
trials  on  the  variable  list,  the  subjects  essentially  Ignored  the  vari¬ 
able  list  during  simultaneous  learning,  apparently  allocating  nearly 
all  of  the  time  to  the  standard  list. 

One  further  situation  apparently  produced  a  shift  in  the  allocation 
of  resources.  In  Experiment  1,  subjects  who  knew  they  would  have  to 
recall  the  words  in  one  list  and  be  tested  for  recognition  on  the  other 
list,  spent  more  time  studying  the  list  to  be  recalled  than  the  one  to 
be  tested  by  recognition.  At  least  this  seemed  to  be  a  reasonable  infer¬ 
ence  from  the  data  because  recall  was  higher  in  simultaneous  learning  when 
one  list  was  to  be  recalled  and  the  other  to  be  tested  for  recognition, 
than  when  both  were  to  be  recalled.  This  effect  was  not  large  and  in  the 


two  cases  in  which  it  was  observed,  the  statistical  reliability  was 
present  for  only  one  of  the  two.  We  interpret  these  results  to  Indicate 
that  subjects  may  accept  the  idea  that  recognition  constitutes  an  easier 
task  than  recall.  As  a  consequence,  they  spend  more  time  studying  the 
items  to  be  recalled  than  those  to  be  tested  by  recognition. 

Finally,  some  of  the  data  for  Experiment  6  led  us  to  conclude  that 
subjects  reallocated  study  time  for  a  still  different  reason.  When 
the  same  word  occurred  in  four  successive  positions  during  simultaneous 
learning,  the  four  different  words  occurring  in  the  other  list  were  far 
better  recalled  than  were  control  items.  Our  interpretation  was  that 
as  the  item  in  the  one  list  repeats  itself,  attention  to  it  is  attenuated, 
and  the  subjects  spend  most  of  the  study  time  on  the  nonrepeated  words. 

If  this  interpretation  is  appropriate,  it  means  that  under  certain 
conditions  the  subjects  will  reallocate  study  time  or  learning  resources 
between  the  two  lists  several  times  during  the  course  of  a  single  trial. 

Our  general  conclusion  is  that  when  subjects  are  given  a  simultaneous 
learning  task  they  assign  a  certain  amount  of  learning  space  or  learning 
resources  to  each  as  they  attempt  to  follow  the  instructions  to  "learn  as 
many  items  from  each  task  as  possible."  He  suspect  this  allocation  is 
about  50:50  under  normal  circumstances,  and  we  also  suspect  that  the 
initial  allocation  remains  fairly  stable  over  the  initial  trials.  Only 
when  some  very  obvious  differences  in  difficulty  between  the  two  tasks 
occur  will  the  attention  be  directed  primarily  to  the  more  difficult  task. 
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University  of  Denver 
University  Park 
Denver,  CO  80208 

1  Dr.  Nicholas  A.  Bond 
Dept,  of  Psychology 
Sacramento  State  Cbllege 
600  Jay  Street 
Sacramento,  CA  95819 

1  Dr.  Lyle  Bourne 

Department  of  Psychology 
University  of  Colorado 
Boulder,  CO  80309 

1  Dr.  John  S.  Brown 

XEROX  Palo  Alto  Research  Center 
3333  Coyote  Road 
Palo  Alto,  CA  94304 
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1  DR.  C.  VICTOR  BUNDERSON 
WICAT  INC. 

UNIVERSITY  PLAZA,  SUITE  10 
1160  SO.  STATE  ST. 

OREM,  UT  84057 

1  Dr .  Pat  Carpenter 

Department  of  Psychology 
Cnrnegie-Mellon  University 
Pittsburgh,  PA  15213 

1  Dr.  John  B.  Carroll 
Psychometric  Lab 
Univ.  of  No.  Carolina 
Davie  Hall  013A 
Chapel  Hill,  NC  27514 

1  Dr.  William  Chase 

Department  of  Psychology 
Carnegie  Mellon  University 
Pittsburgh,  PA  15213 

1  Dr.  Michel ine  Chi 

Learning  R  &  D  Center 
University  of  Pittsburgh 
3939  O’Hara  Street 
Pittsburgh,  PA  15213 

1  Dr.  Allan  M.  Collins 

Bolt  Beranek  A  Neuman,  Inc. 

50  Moulton  Street 
Cambridge,  Ma  02138 

1  Dr.  Lynn  A.  Cooper 

Department  of  psychology 
Uris  Hall 

Cornell  University 
Ithaca,  NY  14850 

1  Dr.  Hubert  Dreyfus 

Department  of  Philosophy 
University  of  California 
Berkely,  CA  94720 

1  LC0L  J.  C.  Eggenberger 

DIRECTORATE  OF  PERSONNEL  APPLIED  RESEARC 
NATIONAL  DEFENCE  HQ 
101  COLONEL  BY  DRIVE 
OTTAWA,  CANADA  K1A  0K2 


1  ERIC  Facility-Acquisitions 
4833  Rugby  Avenue 
Bethesda,  HD  20014 

1  Dr.  Victor  Fields 
Dept,  of  Psychology 
Montgomery  College 
Rockville,  MD  20850 

1  Dr.  Edwin  A.  Fleishman 

Advanced  Research  Resources  Organ 
Suite  900 

4330  East  West  Highway 
Washington,  DC  20014 

1  Dr.  John  R.  Frederiksen 
Bolt  Beranek  &  Neman 
50  Moulton  Street 
Cambridge,  MA  02138 

1  Dr.  Alinda  Friedman 

Department  of  Psychology 
University  of  Alberta 
Edmonton,  Alberta 
CANADA  T6G  2E9 

1  Dr.  R.  Edward  Geiselman 
Department  of  Psychology 
University  of  California 
Los  Angeles,  CA  90024 

1  DR.  ROBERT  GLASER 
LRDC 

UNIVERSITY  OF  PITTSBURGH 
3939  O’HARA  STREET 
PITTSBURGH,  PA  15213 

1  DR.  JAMES  G.  GREEN0 
LRDC 

UNIVERSITY  OF  PITTSBURGH 
3939  O’HARA  STREET 
PITTSBURGH,  PA  15213 

1  Dr.  Harold  Hawkins 

Department  of  Psychology 
University  of  Oregon 
Eugene  OR  97403 
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•1  Dr.  Barbara  Hayes-Roth 
The  Rand  Corporation 
1700  Main  Street 
Santa  Monica,  CA  90406 

1  Dr.  Frederick  Hayes-Roth 
The  Rand  Corporation 
1700  Main  Street 
Santa  Monica,  CA  90406 

1  Dr.  James  R.  Hoffman 

Department  of  Psychology 
University  of  Delaware 
Newark,  DE  19711 

1  Dr.  Lloyd  Humphreys 

Department  of  Psychology 
University  of  Illinois 
Champaign,  IL  61820 

1  Library 

Hum RR0/ Western  Division 
27857  Berwick  Drive 
Carmel.  CA  93921 

1  Dr .  Earl  Hunt 

Dept,  of  Psychology 
University  of  Washington 
Seattle,  WA  98105 

1  DR.  LAWRENCE  B.  JOHNSON 

LAWRENCE  JOHNSON  &  ASSOC.,  INC, 
Suite  103 

4545  42nd  Street,  N.W. 
Washington,  DC  20016 

1  Dr.  Steven  W.  Keele 
Dept,  of  Psychology 
University  of  Oregon 
Eugene,  OR  97403 

1  Dr.  Walter  Kintsch 

Department  of  Psychology 
University  of  Colorado 
Boulder,  CO  80302 


Non  Govt 


1  Dr.  David  Kieras 

Department  of  Psychology 
University  of  Arizona 
Tuscon,  AZ  85721 

1  Dr.  Mazie  Knerr 
Litton-Mellonics 
Box  1286 

Springfield,  VA  22151 

1  Dr.  Stephen  Kosslyn 
Harvard  University 
Department  of  Psychology 
33  Kirkland  Street 
Cambridge,  MA  02138 

1  Mr.  Marlin  Kroger 
1117  Via  Goleta 

Palos  Verdes  Estates,  CA  90274 

1  Dr.  Alan  Lesgold 
Learning  R&D  Center 
University  of  Pittsburgh 
Pittsburgh,  PA  15260 

1  Dr.  Allen  Munro 

Behavioral  Technology  Laboratories 
1845  Elena  Ave.,  Fourth  Floor 
Redondo  Beach,  CA  90277 

1  Dr.  Donald  A  Norman 

Dept,  of  Psychology  C-009 
Univ.  of  California,  San  Diego 
La  Jolla,  CA  92093 

1  Dr.  Melvin  R.  Novick 

356  Lindquist  Center  for  Measurment 
University  of  Iowa 
Iowa  City,  IA  52242 

1  Dr,  Jesse  Orlansky 

Institute  for  Defense  Analyses 
400  Army  Navy  Drive 
Arlington,  VA  22202 

1  MR.  LUIGI  PETRULL0 

2431  N.  EDGEW00D  STREET 
ARLINGTON,  VA  22207 
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1  Dr.  Martha  Poison 

Department  of  Psychology 
University  of  Colorado 
Boulder,  CO  80302 

1  DR.  PETER  POLSON 
DEPT.  OF  PSYCHOLOGY 
UNIVERSITY  OF  COLORADO 
BOULDER.  CO  80309 

1  DR.  DIANE  M.  RAMSEY-KLEE 

R-K  RESEARCH  &  SYSTEM  DESIGN 
3947  RIDGEMONT  DRIVE 
MALIBU,  CA  90265 

1  Dr.  Fred  Reif 
SESAME 

c/o  Physics  Department 
University  of  California 
Berkely.  CA  94720 

1  Dr.  Andrew  M.  Rose 

American  Institutes  for  Research 
1055  Thomas  Jefferson  St.  NW 
Washington,  DC  20007 

1  Dr .  Leonard  L.  Rosenbaun ,  Chairman 
Department  of  Psychology 
Montgomery  College 
Rockville,  MD  20850 

1  Dr.  Ernst  Z.  Rothko pf 
Bell  Laboratories 
600  Mountain  Avenue 
Murray  Hill,  NJ  07974 

1  Dr.  David  Rurcelhart 

Center  for  Human  Information  Processing 
Univ.  of  California,  San  Diego 
La  Jolla,  CA  92093 

1  Dr.  Irwin  Sarason 

Department  of  Psychology 
University  of  Washington 
Seattle,  WA  98195 


Non  Govt 


1  DR.  WALTER  SCHNEIDER 
DEPT.  OF  PSYCHOLOGY 
UNIVERSITY  OF  ILLINOIS 
CHAMPAIGN,  IL  61820 

1  DR.  ROBERT  J.  SEIDEL 

INSTRUCTIONAL  TECHNOLOGY  GROUP 
HUMRRO 

300  N.  WASHINGTON  ST. 

ALEXANDRIA,  VA  22314 

1  Committee  on  Cognitive  Research 
*  Dr.  Lonnie  R.  Sherrod 
Social  Science  Research  Cornell 
605  Third  Avenue 
New  York,  NY  10016 

1  Dr.  Richard  Snow 
School  of  Education 
Stanford  University 
Stanford ,  CA  94305 

1  Dr.  Robert  Sternberg 
Dept,  of  Psychology 
Yale  University 
Box  11A,  Yale  Station 
New  Haven,  CT  06520 

1  DR.  ALBERT  STEVENS 

BOLT  BERANEK  A  NEWMAN,  INC. 

50  MOULTON  STREET 
CAMBRIDGE,  MA  02138 

1  DR.  PATRICK  SUPPES 

INSTITUTE  FOR  MATHEMATICAL  STUDIES  IN 
THE  SOCIAL  SCIENCES 
STANFORD  UNIVERSITY 
STANFORD.  CA  94305 

1  Dr.  Kikumi  Tatsuoka 

Computer  Based  Education  Research 
Laboratory 

252  Engineering  Research  Laboratory 
University  of  Illinois 
Urbana,  IL  61801 
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1  DR.  PERRY  THORNDYKE 
THE  RAND  CORPORATION 
1700  MAIN  STREET 
SANTA  MONICA,  CA  90406 

1  Dr.  Douglas  Towne 

Univ.  of  So.  California 
Behavioral  Technology  Labs 
1845  S.  Elena  Ave. 

Redondo  Beach,  CA  90277 

1  Dr.  J.  Uhlaner 

Perceptronics,  Inc. 

6271  Variel  Avenue 
Woodland  Hills,  CA  91364 

1  Dr.  Benton  J.  Underwood 
Dept,  of  Psychology 
Northwestern  University 
Evanston,  IL  60201 

1  Dr.  William  R.  Uttal 
University  of  Michigan 
Institute  for  Social  Research 
Ann  Arbor,  MI  48106 

1  Dr.  Phyllis  Weaver 

Graduate  School  of  Education 
Harvard  University 
200  Larsen  Hall,  Appian  Way 
Cambridge,  MA  02138 

1  Dr.  David  J.  Weiss 
N660  Elliott  Hall 
University  of  Minnesota 
75  E.  River  Road 
Minneapolis,  MN  55455 

1  Dr.  Keith  T.  Wescourt 

Information  Sciences  Dept. 

The  Rand  Corporation 
1700  Main  St. 

Santa  Monica,  CA  90406 

1  DR.  SUSAN  E.  WHITELY 
PSYCHOLOGY  DEPARTMENT 
UNIVERSITY  OF  KANSAS 
LAWRENCE,  KANSAS  66044 


Non  Govt 


1  Dr.  J.  Arthur  Woodward 
Department  of  Psychology 
University  of  California 
Los  Angeles,  CA  90024 

1  Dr.  Karl  Zinn 

Center  for  research  on  Learning 
and  Teaching 
University  of  Michigan 
Ann  Arbor,  MI  48104 


